Combining ability analysis was carried out for fruit yield and its components in okra in a 8 x 8 full diallel cross. Both general a combining ability (GCA) and specific combining ability (SCA) variances were highly significant for all the characters indicating the importance of both additive and non additive gene actions. The proportion of variance due to GCA/SCA was found to be less than unity for all the characters except for fruit length indicating predominance of non-additive gene action in determining these traits except fruit length which is determined by additive gene action. The highest gca effect for fruit yield per hectare recorded in Arka Anamika followed by Arka Abhay. The highest significant positive sca effect was observed in the cross Arka Anamika x DBh-43 followed by . Based on the total score values it is observed that among the parents Arka Anmika had higher gca scores and is a good combiner followed by Arka abhay and DBh-43. Among hybrids, Arka Anamika x DBh-43 had highest sca score and is a good combiner followed by Arka Anamika x DBh-37 and DBh-30 x DBh-55 hybrids.
Introduction
Okra (Abelmoschus esculentus (L.) Moench), one of the important vegetable crops of India, belongs to family Malvaceae and the genus Abelmoschus. It is an economically important vegetable crop grown in tropical and sub-tropical parts of the world. It is native of tropical Africa. It is called lady's finger in England, gumbo in the United States of America, guino-gombo in Spanish, guibeiro in Portuguese and bhendi in India. It is often cross pollinated crop and thus heterosis can be exploited in it. Breeding method for the improvement of a crop depends primarily on the nature and magnitude of gene action involved in the expression of quantitative and qualitative traits. Combining ability analysis helps in the identification of parents with high general combining ability (GCA) effects and cross combinations with high specific combining ability (SCA) effects. Additive and non additive gene actions in the parents estimated through combining ability analysis may be useful in determining the possibility for commercial exploitation of heterosis and isolation of purelines among the progenies of the heterotic F 1 . The present study was conducted to obtain the information on combining ability of 8 varieties of Okra (Abelmoschus esculentus L.) for fruit yield and its components.
II. Materials And Methods
Eight parents viz., Arka Anamika, Arka Abhay, DBh-30, DBh-37, DBh-39, DBh-43, DBh-47 and DBh-55 selected and were crossed in full diallel fashion to analyse the combining ability and heterosis for yield and yield component traits. Fifty six hybrids, eight parents along with four popular hybrids (Syngenta 152, Mahyco No. 10, Mahyco No. 55, and Mahyco No. 64) were evaluated in three replications of Randomized Block Design during rabi season of 2011-2012.
Observations were recorded on five competitive plants excluding border plants in each replication for days to 50 per cent flowering, plant height, number of branches, inter-nodal length, fruit length, fruit diameter, number of fruits per plant, fruit weight, fruit yield per plant and fruit yield per hectare. As the data was obtained from chosen set of parents along with direct and reciprocal crosses, method 1 and model 1 of Griffing (1956) was employed for the analysis.
III.

Results And Discussion
The variance due to treatments was found highly significant for all the characters studied. The parents and hybrids exhibited highly significant variation for all the characters studied. It indicates significant difference among parents and hybrids. Parents Vs hybrids exhibited significant variation for days to 50% flowering, plant height, number of branches days, inter-nodal length, number of fruits, fruit weight, average fruit yield per plant and yield per hectare and non-significant variation for fruit length and fruit diameter. Variance due to F 1 's and reciprocal was found significant for all characters studied. Variance due to F 1 's v/s reciprocal interaction was highly significant for days to 50% flowering, number of branches per plant, inter-nodal length, number of fruits, average fruit yield per plant and non-significant for plant height, fruit length, fruit diameter, fruit weight and fruit yield per hectare ( Table 1) .
The mean sum of squares due to SCA, GCA, reciprocals were found highly significant for days to 50 per cent flowering, plant height, number of branches, inter-nodal length, fruit length, fruit diameter, number of fruits per plant, fruit weight, fruit yield per plant and fruit yield per hectare. The estimates of SCA variance were high for all characters than GCA variance except for fruit length. The proportion of variance due to GCA/SCA was found to be less than one for all the characters except for fruit length. The estimates of SCA variances were high for all the characters viz., days to 50 per cent flowering, plant height, number of branches per plant, inter nodal length, fruit diameter, number of fruits per plant, fruit weight, fruit yield per plant and fruit yield per hectare indicating predominance of non-additive gene action in determining these traits. Dhankar and Dhankar (2002) , Dahake and Bangar (2006) and Sanjay Singh et al. (2006) reported a major role of non-additive gene action on days to 50 per cent flowering. The predominance of SCA variance for fruit weight and fruit diameter has been reported by Sharma and Mahajan (1978) , Vijay and Manohar (1986) , Chaudhary et al. (1991) , Dahake and Bangar (2006) and Sharma and Mahajan (1978) . The predominance of SCA variance for fruit weight and fruit diameter has been reported by Sharma and Mahajan (1978) , Vijay and Manohar (1986) , Chaudhary et al. (1991) and Dahake and Bangar (2006) . Non-additive gene action as a predominant factor in determining the number of branches per plant and number of fruits per plant was reported by Sharma and Mahajan (1978) , Shukla et al. (1989) , Senthil Kumar et al. (2006) and Ahmed et al. (1997) . Poshiya and Shukla (1986) , Vijay and Manohar (1986) and Sanjay Singh et al. (2006) reported that predominance of non-additve gene action for fruit yield per plant. The proportion of variance due to GCA/SCA was found to be more than one for fruit length which was determined by additive gene action ( Table 2 ). Yield parameters like number of fruits per plant and average fruit weight predominantly controlled by non-additive gene action and hence these traits can be exploited through heterosis breeding. The predominance of GCA variance for fruit length, indicates additive gene action in expression of this character. Vijay and Manohar (1986) The estimates of gca effects revealed that Arka anamika and DBh-30 for lesser days to fifty per cent flowering, DBh-37 and 39 for higher plant height, Arka abhay and DBh-47 for more number of branches per plant, DBh-47 and Arka abhay for lesser inter nodal length, Arka anamika and Arka abhay for higher fruit length, DBh-43 and 39 for reduced fruit diameter, Arka anamika and Arka abhay for more number of fruits per plant, Arka anmika and DBh-30 for higher fruit weight, Arka anamika and Arka abhay for higher yield per plant and fruit yield per hectare. The parent Arka anamika showed higher combining ability for six characters viz., days to 50 per cent flowering, fruit length, number of fruits per plant, fruit weight, fruit yield per plant and fruit yield per hectare followed by the parent Arka abhay (Table 3 ). F 2 and later segregating population from cross combinations involving parents with high gca effects can be used for participating selection.
In case of days to 50 per cent flowering, Arka Anamika (-1.255) recorded highest significant negative gca effect and The highest significant negative sca effect was observed in DBh-55 x Arka Anamika (-2.167) cross followed by DBh-43 x Arka Abhay (-2.00) and Arka Abhay x DBh-37 (-1.682). The sca effect ranged from -2.167 (DBh-55 x Arka Anamika) to 1.833 (DBh-37 x Arka Abhay). 17 hybrids recorded significant negative sca effect which is considered to be desirable since, earliness is desirable. The sca effects ranged from -26.183 to 15.1 for the plant height, -0.833 to 0.667 for number of branches, -0.7 to 0.733 for inter-nodal length, -0.617 to 0.983 for fruit length, -8.333 to 11.667 for fruit diameter, -1.458 to 2.167 for average fruit weight and -2.583 to 2.627 for fruit yield per hectare.
In case of fruit yield per plant, the highest gca effect recorded in Arka Anamika (1.726) followed by Arka Abhay (0.457). The sca effect ranged from -2.583 (DBh-37 x Arka Abhay) to 2.627 (Arka Anamika x DBh-43). The highest significant positive sca effect was observed in the cross Arka Anamika x DBh-43 (2.627) followed by DBh-47 x Arka Anamika (2.032) and DBh-47 x DBh-30 (1.607). Among 56 hybrids tested, 16 hybrids recorded significant positive sca effects (Table 4 ).
Based on the total score values it is observed that among the parents Arka Anmika had higher gca scores and is a good combiner for days to 50 per cent flowering, fruit length, number of fruits per plant, fruit weight, fruit yield per plant and fruit yield per hectare, followed by Arka Abhay and DBh-43. The parents viz., Arka Anamika, Arka Abhay and DBh-43 identified as good general combining ability for fruit yield can be further tried with new parental combination for realizing higher magnitude of heterosis. Among hybrids, Arka Anamika x DBh-43 had higher sca score and is a good combiner for seven traits like plant height, number of branches, fruit length, number of fruits per plant, fruit weight, fruit yield per plant and fruit yield per hectare. Arka Anamika x DBh-37 and DBh-30 x DBh-55 crosses have higher scores followed by crosses DBh-43 x Arka Anamika, DBh-47 x DBh-37 and DBh-47 x DBh-39 (Table 3 and Table 4 ).
For all the characters studied except days to 50 per cent flowering, plant height, number of branches and fruit yield per plant the low x low combination of gca status were present in heterotic cross combinations indicating predominance of non-additive gene action and very less of additive gene action in these crosses. The study of high yielding top three hybrids revealed that fruit yield was high in crosses involving lines exhibiting majority of high x low and low x high gca effects. The study on sca effects revealed that the performance of the hybrids for all the traits was higher when the parents were of high x high, high x low and low x low gca status, which indicates presence of additive and non additive gene action. The high x low gca parental combinations resulted in the higher frequency of significant heterosis for different traits in the present study. The sca effects for fruit yield per hectare were positive and significant in the hybrids of which the highest sca effects with positive significance was in hybrid Arka Anamika x DBh-43. It is suggested to evaluate the hybrids Arka Anamika x DBh-43, DBh-37 x Arka Abhay and Arka Anamika x DBh-47 over locations and seasons to confirm their potentiality for exploitation of heterosis and their use in commercial cultivation. The hybrid combination exhibiting highest per se performance also manifested high sca effects, justifying the existence of high degree of dominance and additive gene action ( Table 5 ).
IV. Conclusion
Arka Anmika had higher gca scores and is a good combiner for days to 50 per cent flowering, fruit length, number of fruits per plant, fruit weight, fruit yield per plant and fruit yield per hectare, followed by Arka Abhay and DBh-43. The study on sca effects revealed that the performance of the hybrids for all the traits was higher when the parents were of high x high, high x low and low x low gca status, which indicates presence of additive and non additive gene action. It is suggested to evaluate the hybrids Arka Anamika x DBh-43, DBh-37 x Arka Abhay and Arka Anamika x DBh-47 over locations and seasons to confirm their potentiality for exploitation of heterosis and their use in commercial cultivation. 
